
Abstract. – Aim: We aimed to investigate
whether Olmesartan had an effect on cystatin C
levels in hypertensive patients, and evaluate its
correlation with blood pressure (BP).

Materials and Methods: Seventy-two pa-
tients essential hypertension patients with a
known for, at most, the last 3 years were en-
rolled to the study. Patients were divided in
three groups (group 1; receives 20 mg/day
olmesartan; group 2, receives 40 mg/day olme-
sartan; group 3, receives Olmesartan plus hy-
drochlorothiazide), according to their BP mea-
surements. 

Blood samples (serum urea, creatinine, sodi-
um, potassium and cystatin C) were collected
initially and at the end of the study from all pa-
tients and the correlation of these parameters
with BP and drug use was investigated.

Results: There were no significantly differ-
ence between the groups in terms of age, gen-
der, serum urea, creatinine, cystatin C and dias-
tolic BP levels (p > 0.05); while, systolic BP was
significantly higher in group 3 at baseline (p =
0.001). After 3 months of olmesartan treatment,
the mean serum cystatin C (p: 0.001, 0.023 and
0.018 respectively), systolic (p: 0.001, 0.001 and
0.001 respectively) and diastolic BP levels (p:
0.001, 0.001 and 0.001 respectively) decreased in
all groups. However, there was no significant dif-
ference in serum creatinine levels (p > 0.05).
There were not found correlation between the
changes of systolic and diastolic BP and cys-
tatin C levels. 

Conclusions: Cystatin C is a more sensitive
marker to detect of early kidney dysfunction
compared to serum creatinine level. Olmesar-
tan treatment led to a decrease of cystatin C
level. Therefore, olmesartan can be used to
prevent the renal damage in patients with hy-
pertensive and it is independent of drop in
blood pressure. 
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Introduction

Cystatin C is an endogenous protein with a
low molecular weight, which is not influenced by
age, gender and muscular mass1. Recently, it was
suggested that the quantification of cystatin C al-
lowed to monitorize the changes of glomerular
filtration rate (GFR) with a higher sensitivity and
specificity compared to creatinine method2,3.

Angiotensin converting enzyme inhibitors
(ACE-I) and angiotensin receptor blockers
(ARB) with/without diuretics were commonly
used to treat the hypertension, which is one of
the main factors affecting the cardiovascular
morbidity and mortality4. It is well-known that,
as class effects, both ACE-I and ARB have reno-
protective effects. Olmesartan medoxomil, an an-
giotensin 1 (AT1) receptor blocker, is commonly
used.

We aimed to investigate whether Olmesartan
had an effect on cystatin C levels in hypertensive
patients, and evaluate its correlation with blood
pressure (BP).

Patients and Methods

A total of 72 patients with a known hyperten-
sion for the last 3 years, who had admitted to Sis-
li Etfal Research and Education Hospital, Depart-
ment of Internal Diseases, Nephrology and Hy-
pertension Polyclinics, were enrolled to the study
in November 2009 to January 2010. Prior to sub-
ject recruitment, the study protocol was reviewed
and approved by the local Ethics Committee and
written informed consents were obtained from all
the patients.

The inclusion criteria were as follows; the pa-
tients with a blood pressure between 140/90 and
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180/100 mmHg who had never used drug and
that adopted only diet and modifications of life
style, with a high blood pressure despite the use
of drug, without hypertensive retinopathy and
nephropathy were enrolled to the study.

The exclusion criteria were included sec-
ondary hypertension etiologies (endocrine hyper-
tension, renal or renovascular, related to collagen
vascular disease, aortic coarctation, etc.), pres-
ence of diabetes mellitus, a history of hyperten-
sion for less than 3 years, presence of hyperten-
sive retinopathy and/or nephropathy, chronic kid-
ney disease (CKD) and previous history of cy-
closporine use. 

Seventy two patients have previously used an-
ti-hypertensive drug, a 7-day off-treatment wash-
out period was implemented. When an abrupt el-
evation of blood pressure was observed
(>180/110 mmHg), blood pressure were lowered
by giving to the patient a sublingual captopril 25
mg. Six patients were excluded from the study
during this period.

Patients with a blood pressure < 160/100 mmHg
initiated to receive a single dose of 20 mg/day

olmesartan orally each morning end of the wash-
out period. At the control examination performed
at 10th day, the dose of olmesartan was increased
to 40 mg/day in the patients who did not lower to
normal values (BP ≤ 140/90 mmHg); whereas,
olmesartan 20 mg/day was continued in the pa-
tients whose BP with decreased normal range. 

Four patients BP did not lower to normal val-
ues with Olmesartan 40 mg/day were excluded
from the study during seven days after at the be-
gining this dose. Olmesartan 40 mg/day was con-
tinued in the patients whose BP with decreased
normal range.

Patients with a blood pressure between 160/
100 and 180/100 mmHg initiated to receive
Olmesartan 20 mg/day + hydrochlorothiazide
12.5 mg end of the wash-out period. During the
first 10 days, two patients did not lower to nor-
mal values with Olmesartan 20 mg/day plus hy-
drochlorothiazide 12.5 mg were excluded from
the study; whereas, Olmesartan 20 mg/day plus
hydrochlorothiazide 12.5 mg was continued in
the patients whose BP with decreased normal
range (Figure 1).
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Figure 1.
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Group 1 (n = 22) Group 2 (n = 20) Group 3 (n = 18) p 

Urea (mg/dl) 31 ± 4.2 33 ± 6.7 36 ± 7.1 0.115
Creatinine (mg/dl) 1.01 ± 0.11 1.02 ± 0.11 1.01 ± 0.10 0.837
Cystatin C (mg/L) ) 0.97 ± 0.21 0.99 ± 0.25 1.01 ± 0.21 0.565
Systolic blood pressure (mmHg) 150 ± 2.3 155 ± 5.1 166 ± 5.2 < 0.001
Diastolic blood pressure(mmHg) 87 ± 4.9 87 ± 3.9 93 ± 14.5 0.134
Body Mass Index (kg/m2) 22.8 ± 2.9 23.3 ± 3.7 22.9 ± 3.0 0.64
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Results

A totally 72 patients were evaluated and 12
patients whose blood pressure did not decline
normal range were excluded from the study. So
that we evaluated the data of remaining 60 pa-
tients and 21 of them were female. Mean age of
the patients was 53.9±7.9 years. 

Among 22 patients who consisted Group 1,
eight were women and mean age was 53±5.9
years. 20 patients who consisted Group 2, seven
were women and mean age was 55.7±9.5 years.
18 patients who consisted Group 3, six were
women and mean age was 55.2±8.7 years. No
significant difference was found between the
groups in terms of age, gender and BMI (p
=0.68, 0.24 and 0.64 respectively).

Baseline blood pressure data, biochemical pa-
rameters and BMI data of the patients were given
in Table I. There were no significantly difference
between the groups in terms of serum urea, crea-
tinine, cystatin C levels and diastolic blood pres-
sure. While systolic blood pressure was signifi-
cantly higher in Group 3 compared to other
groups (p < 0.001).

Table II and III were shown the changes of
systolic and diastolic blood pressure observed in
the patients during the follow-up. When baseline
and 3rd month systolic and diastolic blood pres-
sure measurements were compared between
three groups, it was seen that blood pressure was
significantly lowered at the end of 3rd month for
each group (p: 0.001, 0.001 and 0.001 respective-
ly). For the groups, baseline and 3rd month cys-
tatin C and creatinine levels are given in Table
IV. Although no significant change of serum cre-
atinine level was observed in three groups, cys-
tatin C levels were significantly decreased com-
pared to baseline levels in all of 3 groups (p:
0.011, 0.023 and 0.018 respectively) (Table IV).

The changes of systolic and diastolic blood
pressure, serum creatinine and cystatin C levels

During the study, the patients were assigned
into three groups according to the drug therapy
given. Group 1 (n: 22 patients) was consisted of
the patients given Olmesartan 20 mg. Group 2 (n:
20 patients) was consisted of the patients given
Olmesartan 40 mg. Group 3 (n: 18 patients) was
consisted of the patients, who were given Olme-
sartan 20 mg + hydrochlorothiazide 12.5 mg.

Height and weight were measured according to
standardized protocols. Body mass index(BMI)
was calculated as the weight in kilograms divided
by the height in meters squared(kg/m2) all pa-
tients. Blood samples was collected initially and at
the end of the study from all patients after 10-12
hours of overnight fasting. Serum urea, creatinine,
sodium, potassium and cystatin C levels were ana-
lyzed as biochemical tests both of initially and at
the end of study periods.

Cystatin C levels were measured in he-
parinized plasma samples with the N Latex Cys-
tatin C test kit (Dade Behring, Marburg, Hessen,
Germany), a particle-enhanced immunonephelo-
metric method (normal range; 0.53-0.95 mg/L).
The sensitivity of N Latex Cystatin C was 94%
compared to only 81% for creatinine).

Statistical Analysis
Statistical analyses were done using NCSS

2007 software. Data were evaluated using de-
scriptive statistical methods (mean, standard de-
viation). Repetitive measurements of the groups
were performed using Friedman test, intergroup
comparisons were done using Kruskal Wallis
test, the subgroups were compared using Dunn’s
multiple comparison test, paired groups were
compared using Mann-Whitney-U test, repetitive
measurements of paired groups were done using
Wilcoxon test, qualitative data were compared
using chi-square test, and the correlation between
the individual variables was found using Pearson
correlation test. The significance level was con-
sidered as p < 0.05.

Table I. Baseline blood pressure and biochemical values of the patients.



Group 1 (n = 22) Group 2 (n = 20) Group 3 (n = 18) p 

Creatinine (mg/dL)
Baseline 1.01 ± 0.11 1.02 ± 0.11 1.01 ± 0.10 0.837
3rd month 1.03 ± 0.16 1.02 ± 0.10 1.02 ± 0.09 0.956
p** 0.575 0.999 0.761

Cystatin C (mg/L)
Baseline 0.97 ± 0.21 0.99 ± 0.25 1.01 ± 0.21 0.565
3rd month 0.77 ± 0.09 0.84 ± 0.07 0.83 ± 0.17 0.263
p** 0.011 0.023 0.018
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Systolic blood pressure (mmHg) Group 1 (n = 22) Group 2 (n = 20) Group 3 (n = 18) p 

Baseline 150 ± 2.3 155 ± 5.1 166 ± 5.2 < 0.001
10th day 135 ± 4.8 139 ± 3.7 140 ± 2.5 0.001
2nd month 131 ± 3.1 134 ± 5.1 136 ± 4.1 0.036
3rd month 130 ± 3.2 129 ± 4.7 135 ± 3.8 0.002
p** < 0.001 < 0.001 < 0.001

Table II. Course of systolic blood pressure (SBP) in the patients.

**p values for the difference between baseline and 3rd month for each group.

Diastolic blood pressure (mmHg) Group 1 (n = 22) Group 2 (n = 20) Group 3 (n = 18) p 

Baseline 87 ± 4.9 87 ± 3.9 93 ± 14.5 0.134
10th day 76 ± 5.8 83 ± 4.8 83 ± 6.8 0.048
2nd month 74 ± 4.6 78 ± 3.8 79 ± 4.2 0.038
3rd month 75 ± 4.1 74 ± 4.7 77 ± 4.3 0.374
p** < 0.001 < 0.001 < 0.001

Table III. Course of diastolic blood pressure (DBP) in the patients.

**p values for the difference between baseline and 3rd month for each group.

Table IV. Comparison of baseline and 3rd month cystatin C and creatinine levels between the groups.

**p values for the difference between baseline and 3rd month for each group.

Baseline-3rd month difference Group 1 (n = 22) Group 2 (n = 20) Group 3 (n = 18) p 

Δ SBP (mmHg) 20.8 ± 4.1 25.7 ± 3.7 30.4 ± 7.0 0.002
Δ DBP (mmHg) 11.2 ± 4.8 12.8 ± 3.9 16.3 ± 13.5 0.210
Δ Creatinine (mg/dL) -0.02 ± 0.l -0.01 ± 0.15 0.01 ± 0.1 0.846
Δ Cystatin C (mg/L) 0.20 ± 0.21 0.19 ± 0.22 0.25 ± 0.20 0.714

Table V. Comparison of blood pressure, creatinine level and cystatin C level recorded at baseline and at 3rd month.



were evaluated in the patients and were shown in
table 5. It was found that only the decrease of
systolic blood pressure observed in Group 3 was
significantly higher compared to other groups (p:
0.002). Changes observed in diastolic blood pres-
sure, serum creatinine and cystatin C level over
time were similar between the groups. No corre-
lation was found between the changes of systolic
and diastolic blood pressure with serum creati-
nine and cystatin C levels (Table VI).

Discussion

Our results demonstrated that serum cystatin C
levels were increased in hypertensive patients
without CKD, and after 3 months of treatment
with olmesartan led to a decrease of cystatin C
level. 

Today, in clinical practice, GFR is commonly
measured using creatinine-based methods. Howev-
er, it is reported that, as serum creatinine concentra-
tion may remain unchanged unless GFR is <50
ml/min/1.73 m2, the analysis of creatinine was not
sensitive to determine slight and moderate changes
of GFR6,7. Cystatin C level was much more sensi-
tive in demonstrating slight changes of GFR which
has been performed using 51CR-EDTA, the gold
standard, compared to creatinine levels8-15. 

As a result of the meta-analysis of 46 studies
conducted to evaluate the diagnostic value of
cystatin C compared to creatinine, crossover
comparison studies reported that cystatin C was
superior to creatinine for detecting the decrease
of GFR10. In clinical practice, it was demonstrat-
ed that cystatin C was used for the early detec-
tion of diabetic nephropathy or hypertensive
nephropathy16,17. In our study, hypertensive pa-
tients, which is an indicator of the parameters of
renal damage, despite normal serum creatinine,
cystatin C levels were high.

Essential hypertension is a major risk factor for
the development of CKD. The risk for CKD was 22
times higher in hypertensive patients compared to

normotensive patients. It was found that, in our
country, among hypertensive patients, 6.5% had a
GFR <60 ml/min, 2.7% had a serum creatinine lev-
el above the normal range, and most importantly,
27% had microalbuminuria (18). In JNC VII report,
it is recommended to use renoprotective drugs, such
as ACE-I and/or ARB, especially in the cases with
micro-macroalbuminuria development4.

In the literature, there are few studies about
the effect of the treatment with ACE-I or ARB
on serum cystatin C level19-21. In a study by
Watanabe et al19, 30 patients with nondiabetic hy-
pertension were treated with valsartan for 3
months. Serum cystatin C levels were significant-
ly reduced, by reducing renal vascular resistance
in hypertensive patients, and may prevent future
renal failure. Albayrak et al20 demonstrated that
serum cystatin C level was more sensitive in the
determination of a end-organ damage, such as
microalbuminuria and left ventricular hypertro-
phy, compared to serum creatinine level, and that
the treatment with olmesartan significantly de-
creased left ventricular hypertrophy, microalbu-
minuria and serum cystatin C level. Manabe S et
al21 determined that, in patients with essential hy-
pertension, serum cystatin C levels were signifi-
cantly improved after the treatment with ARB,
while were no significant difference in serum
creatinine levels.

In our study, after 3 months of treatment with
olmesartan, there were a significant reduction in
blood pressure and serum cystatin C levels, where-
as serum creatinine was not changed. This may be
explained by differential changes in renal filtration
of creatinine and cystatin C when treated with a
RAS blocker, which reduced intraglomerular pres-
sure. Serum cystatin C levels decrease was not as-
sociated with the lowered blood pressure.

In conclucion, Cystatin C is a more sensitive
marker to detect of early kidney dysfunction
compared to serum creatinine level. Olmesartan
treatment led to a decrease of cystatin C level.
Therefore, olmesartan can be used prevent the re-
nal damage in patients with hypertensive and it is
independent of drop in blood pressure.
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